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CO2-related task. However, it is urgent to ensure continued ERBE-type
measurements beyond 1986* Plans to do so have not yet been finalized.

Spatial Coverage and Resolution of Additional Measurements Required.
Satellite coverage is global. A few high-quality surface radiation
stations, as in the U.S. Geophysical Monitoring for Climatic Change
(GMCC) network, provide ground checks to complement the satellite
observations.

Frequency of Measurements Required. Daily satellite observations are
desirable at as many local times as possible in order to account for
diurnal effects (i.e., non-sun-synchronous satellite orbits).

Feasibility and/or Existence of Technical Systems? Continuity. The
Nimbus 6 and 7 experiments demonstrated high-precision proof of concept.
Data are also being provided by the AVHRR instruments on NOAA opera-
tional satellites. The ERBE will carry improved instrumentation and
offer needed improvements in local time sampling and in-orbit calibra-
tion. As noted above, it is important that ERBE-type measurements be
planned now to continue beyond 1986.

5.3.3.2.5 Precipitable Water Content of the Atmosphere

Sensitivity. Model calculations predict that atmospheric precipitable
water will increase 5-15% as the climate warms in response to doubled
C02 concentrations (Manabe and Stouffer, 1980i Wetherald and Manabe,
1981). The radiative effects resulting from this increase are a cen-
tral aspect of the projected climatic response leading to the predicted
warming due to increasing C(>2 concentrations. Observation of this
parameter will, therefore, help to confirm whether the numerical models
are properly simulating the role of water vapor processes in contri-
buting to climatic change.

Rate of Change. By the Clausius-Clapeyron equation, the fractional
change in saturation water vapor mixing ratio (and therefore in
precipitable water vapor if relative humidity remains constant, which
is usually assumed) is approximately proportional to the fractional
change in atmospheric temperature. Since most water vapor is present
in the troposphere, the response time for the increase in water vapor
should be about the same as for tropospheric temperature (except for
the possible influence of year-to-year water storage in the land
surface layers). If constant relative humidity is assumed, the
response times would be identical.

Signal-to-Noise Ratio. The intra-annual range in 5-year averages of
mean monthly northern hemisphere specific humidity is from 2.17 g/kg in
February to 3.81 g/kg in August (Oort and Rasmusson, 1971). The inter-
annual variation in annual average northern hemisphere specific humidity
is about 0.05 g/kg (Oort, 1982). Climate models project that a doubling
of C02 concentrations would increase the specific humidity by about
0.3 g/kg (Manabe and Wetherald, 1980), so that the effect should clearly